Ofev (Nintedanib): First Tyrosine Kinase
Inhibitor Approved for the Treatment of
Patients with Idiopathic Pulmonary Fibrosis

By Loretta Fala, Medical Writer

ease, affects approximately 128,100 patients in the

United States, with 48,000 new cases diagnosed an-
nually.! Idiopathic pulmonary fibrosis is defined as a
specific form of chronic, progressive fibrosing interstitial
pneumonia of unknown cause that occurs primarily in
older adults (ie, aged 50-75 years).? The disease is char-
acterized by progressive worsening of dyspnea (shortness
of breath) and lung function, as well as a poor prognosis.?
In fact, the median survival for patients with idiopathic
pulmonary fibrosis in the United States is 2.5 to 3.5 years
after diagnosis, with the disease claiming an estimated
40,000 lives annually.’?

The course and severity of idiopathic pulmonary fi-
brosis varies from person to person. Symptoms include
dyspnea, dry cough, fatigue, unexplained weight loss, and
aching muscles and joints.* An estimated 9 in 10 patients
with idiopathic pulmonary fibrosis also have gastro-
esophageal reflux disease.” The symptoms of idiopathic
pulmonary fibrosis can have a profound impact on an
individual’s physical activity, independence, and quality
of life.*¢

Complications of idiopathic pulmonary fibrosis in-
clude pulmonary hypertension, right-sided heart failure
(cor pulmonale), respiratory failure, and lung cancer.*
Acute exacerbations are associated with increased mor-
bidity and mortality rates.®

According to a retrospective 2001-2008 claims data-
base analysis, the total direct medical costs for people
with idiopathic pulmonary fibrosis were $26,378 per
person annually; furthermore, these costs were $12,124
higher than the costs incurred by age- and sex-matched
control patients.” During this same period, the all-cause
hospital admission rates and the all-cause outpatient
visits for patients with idiopathic pulmonary fibrosis were
twice that of the control group.’

Patients with idiopathic pulmonary fibrosis may re-
ceive oxygen therapy and/or pulmonary rehabilitation.
For some patients with severe disease, a lung transplan-
tation may be a last-resort option if other treatment
options fail.*

In the past, conventional medications for patients
with idiopathic pulmonary fibrosis included glucocorti-
costeroids (ie, prednisone) or immunosuppressants.® A

Idiopathic pulmonary fibrosis, a debilitating lung dis-
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2-drug combination regimen of prednisone and azathi-
oprine or a 3-drug regimen of prednisone, azathioprine,
and N-acetylcysteine were used to treat the disease.’
However, based on the findings from the PAN-
THER-IPF study that was funded by the National
Heart, Lung, and Blood Institute and published in
2012, treatment with the triple combination of predni-
sone, azathioprine, and N-acetylcysteine was shown to
increase the rate of mortality and hospitalization com-
pared with placebo.?

Until October 2014, no medications were approved
by the US Food and Drug Administration (FDA) for the
treatment of patients with idiopathic pulmonary fibro-
sis.” Approaches that reduce the decline in forced vital
capacity may slow the progression of this devastating
disease and improve outcomes for affected patients.!°

Nintedanib: A Novel Treatment for
Idiopathic Pulmonary Fibrosis

On October 15, 2014, nintedanib (Ofev; Boehringer
Ingelheim), a tyrosine kinase inhibitor, received FDA
approval for the treatment of patients with idiopathic
pulmonary fibrosis, a rare disease. Nintedanib was grant-
ed a fast-track, priority review by the FDA and was des-
ignated as a breakthrough therapy, based on the substan-
tial improvement it demonstrated over the existing
therapies.! It was also granted an orphan drug designa-
tion, for the treatment of a rare disease. Nintedanib,
taken as 1 capsule twice daily, is the first and only tyro-
sine kinase inhibitor that is FDA approved for the treat-
ment of patients with idiopathic pulmonary fibrosis.'>"?

According to Mary Parks, MD, Deputy Director of the
Office of Drug Evaluation II in the FDA’s Center for
Drug Evaluation and Research, “Today’s Ofev approval
expands the available treatment options for patients
with idiopathic pulmonary fibrosis, a serious, chronic
condition. Providing health care professionals and pa-
tients with additional treatment options helps enable
appropriate care decisions based on a patient’s need.”!!

Also on October 15, 2014, the FDA approved pirfeni-
done (Esbriet; InterMune), a pyridone, for the treatment
of patients with idiopathic pulmonary fibrosis."" Togeth-
er, nintedanib and pirfenidone are the first 2 therapies to
receive FDA approval for this life-threatening disease.
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Mechanism of Action

Nintedanib is a small molecule that inhibits multiple
receptor tyrosine kinases and nonreceptor tyrosine kinas-
es. Specifically, nintedanib inhibits the platelet-derived
growth factor (PDGF) receptor-alpha and -beta, fibro-
blast growth factor (FGF) receptor 1-3, vascular endo-
thelial growth factor (VEGF) receptor 1-3, and fms-like
tyrosine kinase-3. Of these tyrosine kinase receptors,
FGF, PDGF, and VEGF have been implicated in the
pathogenesis of idiopathic pulmonary fibrosis.'?

Nintedanib binds competitively to the adenosine tri-
phosphate-binding pocket of these receptors and blocks
the intracellular signaling, which is crucial for the pro-
liferation, migration, and transformation of fibroblasts,
representing essential mechanisms of the idiopathic pul-
monary fibrosis pathology.!?

Dosing and Administration

Nintedanib is available in 150-mg and 100-mg cap-
sules. The recommended dosage of nintedanib is 150 mg
twice daily administered approximately 12 hours apart.
Nintedanib capsules should be taken with food and swal-
lowed whole with liquid. Liver function tests should be
conducted before starting treatment with nintedanib.!?

Nintedanib capsules should not be chewed or crushed
because of a bitter taste. The effect of chewing or crush-
ing the drug capsule on the pharmacokinetics of nin-
tedanib is not known.'?

If a dose of nintedanib is missed, the next dose should
be taken at the next scheduled time. The patient should
be advised not to make up for a missed dose. The recom-
mended maximum daily dose of nintedanib should not
exceed 300 mg.!"?

A temporary dose reduction to 100 mg, treatment in-
terruption, or treatment discontinuation may be required
to manage the adverse reactions of nintedanib therapy.'?

TOMORROW Clinical Trial: Annual Rate of Decline in
IELICRE FVC in Patients with Idiopathic Pulmonary Fibrosis
Receiving Nintedanib or Placebo

Patients receiving

nintedanib 150 mg Patients
twice daily receiving placebo
Primary end point (N = 84) (N = 83)

Rate? of decline in FVC —-60 ~191
during 52 weeks, mL

Comparison vs placebo 131 (95% CI, 27-235)

difference,> mL

“Randomized set.

PEstimated based on a random coefficient regression model.

CI indicates confidence interval; FVC, forced vital capacity.

Sources: Ofev (nintedanib) capsules prescribing information; October

2014; Richeldi L, et al. N Engl ] Med. 2011;365:1079-1087.
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Clinical Trials

The clinical efficacy of nintedanib has been evaluated
in 1231 patients in 3 studies, including 1 phase 2 clinical
trial and 2 phase 3 trials.*'%'? All 3 clinical trials were
randomized, double-blind, placebo-controlled studies
that compared the treatment of nintedanib 150 mg twice
daily with placebo for 52 weeks. In all 3 studies, patients
had to have a diagnosis of idiopathic pulmonary fibrosis
for <5 years. Patients were aged =40 years and had a
forced vital capacity =250% of predicted value and a car-
bon monoxide diffusing capacity of the lung for carbon
monoxide (corrected for hemoglobin) that was 30% to
79% of the predicted value."

The TOMORROW Trial

In the TOMORROW clinical trial, patients (mean
age, 65 years) were randomized in a 1:1 ratio to receive
nintedanib 150 mg or placebo twice daily for 52 weeks.®
The primary end point was the annual rate of decline in
forced vital capacity.® This study also evaluated several
other doses of nintedanib, including 50 mg and 100 mg.!?

Table 1 shows the primary end point results from the
TOMORROW clinical trial. The adjusted annual rate of
change in forced vital capacity was —60 mL in the nin-
tedanib group versus —191 mL in the placebo group,
representing a difference of 131 mL annually®'?; patients
who received nintedanib had a significant reduction
(68%) in the annual rate of decline of forced vital capac-
ity compared with patients who received placebo, based
on the random coefficient regression model that was ad-
justed for gender, height, and age.®"

The INPULSIS-1 and INPULSIS-2 Trials
INPULSIS-1 and INPULSIS-2 were 52-week, random-
ized, double-blind, phase 3 clinical trials in 1066 patients
(mean age, 67 years) who were randomized in a 3:2 ratio
to receive nintedanib or placebo.!® These 2 studies were
identical in design. The primary end point in both studies
was the annual rate of decline in forced vital capacity.'®!?
The primary end point results from the INPULSIS-1
and INPULSIS-2 studies are shown in Table 2. In both
studies, the adjusted annual rate of change in forced vital
capacity was significantly lower in patients who received
nintedanib than in those who received placebo; a differ-
ence of 125 mL annually was demonstrated in the INPUL-
SIS-1 clinical trial, and a difference of 94 mL annually was
demonstrated in the INPULSIS-2 clinical trial.'®!?

Safety

The safety of nintedanib was evaluated in more than
1000 patients with idiopathic pulmonary fibrosis; more
than 200 patients were exposed to nintedanib for more
than 2 years in the clinical studies. The most common
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Table 2 INPULSIS-1 and INPULSIS-2 Clinical Trials: Annual Rate of Decline in FVC in Patients with Idiopathic Pulmonary

Fibrosis Receiving Nintedanib or Placebo

52 weeks, mL

INPULSIS-1 INPULSIS-2
Nintedanib 150 mg Nintedanib 150 mg
twice daily Placebo twice daily Placebo
Primary end point (N =309) (N =204) (N =329) (N =219)
Rate? of decline in FVC during —115 -240 -114 -207

Comparison vs placebo
difference,® mL

125 (95% CI, 78-173)

94 (95% CI, 45-143)

“Treated set.
"Estimated based on a random coefficient regression model.
CI indicates confidence interval; FVC, forced vital capacity.

Sources: Ofev (nintedanib) capsules prescribing information; October 2014; Richeldi L, et al. N Engl ] Med. 2014;370:2071-2082.

adverse reactions (25%) with nintedanib therapy in-
cluded diarrhea (62%), nausea (24%), abdominal pain
(15%), vomiting (12%), liver enzyme elevation (14%),
decreased appetite (11%), headache (8%), weight loss
(10%), and hypertension (5%).!?

Overall, 21% of patients who received nintedanib
and 15% of patients who received placebo discontinued
treatment because of an adverse event.!? The most fre-
quent adverse reactions leading to the discontinuation of
nintedanib were diarrhea (5%), nausea (2%), and de-
creased appetite (2%).

Nintedanib has no known contraindications."

Drug Interactions

The coadministration of P-glycoproteins and cyto-
chrome P3A4 inhibitors, including ketoconazole, may
increase the exposure to nintedanib. Patients should be
monitored closely for tolerability of nintedanib.!

Because nintedanib may increase the risk for bleed-
ing, patients who are receiving full anticoagulation ther-
apy should be monitored closely for bleeding, and anti-
coagulation treatment should be adjusted as necessary.'?

Warnings and Precautions

Elevated liver enzymes. Nintedanib therapy is associ-
ated with elevated levels of liver enzymes, including ala-
nine transaminase (ALT), aspartate transaminase (AST),
and bilirubin. Liver function tests should be conducted
before starting treatment with nintedanib. ALT, AST,
and bilirubin levels should be monitored before and
during treatment; temporary dosage reductions or discon-
tinuation of nintedanib therapy may be required.'

Gastrointestinal disorders. Diarrhea, nausea, and
vomiting have occurred with nintedanib. At first signs of
these gastrointestinal symptoms, patients should receive
adequate hydration and antidiarrheal medicine (eg, lo-
peramide) or antiemetics. Nintedanib therapy should be
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discontinued if severe diarrhea, nausea, or vomiting
persists despite symptomatic treatment.'?

Embryofetal toxicity. Nintedanib can cause fetal
harm when administered to a pregnant woman. Women
of childbearing potential should be advised of the poten-
tial hazard of nintedanib to the fetus; they should also
be advised to avoid becoming pregnant while receiving
nintedanib, and to use adequate contraception during
treatment and at least 3 months after the last dose of
nintedanib.'

Arterial thromboembolic events. Arterial thrombo-
embolic events have been reported in patients who re-
ceived nintedanib therapy. Caution should be used
when treating patients with nintedanib who are at a
higher risk for cardiovascular events, including known
coronary artery disease.!?

Bleeding risk. Bleeding events have been reported
with nintedanib. In patients with known bleeding risk,
nintedanib should only be used if the anticipated benefit
outweighs the potential risk.!?

Gastrointestinal perforation. Gastrointestinal perfo-
ration has been reported with nintedanib. Nintedanib
should be used with caution in patients who recently
underwent abdominal surgery. In patients with a known
risk for gastrointestinal perforation, nintedanib should
only be used if the anticipated benefit outweighs the
potential risk.'?

Use in Specific Populations

Pregnancy. Nintedanib is listed as pregnancy catego-
ry D. Because nintedanib can cause harm to the fetus,
women of childbearing potential should be advised to
avoid becoming pregnant while receiving treatment
with nintedanib.

Nursing mothers. The excretion of nintedanib and/
or its metabolites into human milk is probable. Because
of the potential for serious adverse reactions in nursing
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infants from nintedanib, a decision should be made
whether to discontinue nursing or to discontinue nin-
tedanib, taking into account the importance of the drug
to the mother."

Geriatric use. No overall differences in the safety of
nintedanib were observed between individuals aged =65
years or individuals aged =75 years and younger individ-
uals, but greater sensitivity of some older individuals
cannot be ruled out."

Pediatric use. The safety and efficacy of nintedanib
in pediatric patients have not been established.!?

Hepatic impairment. Patients should be monitored
for adverse reactions with nintedanib therapy; a dose
modification or discontinuation of nintedanib should be

The FDA approval of nintedanib welcomes
the availability of a much needed

treatment option for patients with
idiopathic pulmonary fibrosis, a serious,
progressive disease with a high mortality
rate. Nintedanib is 1 of the first 2 agents to
receive FDA approval specifically for patients
with idiopathic pulmonary fibrosis.
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considered for patients with mild hepatic impairment.
Nintedanib is not recommended for use in patients with
moderate or severe hepatic impairment.'?

Renal impairment. The safety and efficacy of nin-
tedanib have not been studied in patients with severe
renal impairment and with end-stage renal disease."

Smokers. Smoking was associated with decreased ex-
posure to nintedanib, which may alter the efficacy profile
of nintedanib. Patients should be encouraged to stop
smoking before starting treatment with nintedanib and
to avoid smoking during treatment with nintedanib."

Conclusion

The FDA approval of nintedanib welcomes the avail-
ability of a much needed treatment option for patients
with idiopathic pulmonary fibrosis, a serious, progressive
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disease with a high mortality rate. Nintedanib is 1 of the
first 2 agents to receive FDA approval specifically for
patients with idiopathic pulmonary fibrosis.

Treatment with nintedanib, a tyrosine kinase inhibi-
tor that blocks pathways thought to be involved in the
scarring of lung tissue, demonstrated a significant reduc-
tion in the adjusted annual rate of decline of forced vital
capacity in patients with idiopathic pulmonary fibrosis
compared with placebo. This beneficial treatment effect
of nintedanib on forced vital capacity was consistent
across 3 clinical trials. H
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